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(19) JP 
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PURPOSE: To easily process a straight hole having no ruggedness in the inside 
wall of the hole in a composite material laminated with materials which are 
different in melting and evaporating rates by boring the hole in this material 
by an energy beam, filling the hole with a single packing material and again 
boring the hole therein by the energy beam. 

CONSTITUTION: The energy beam 1 (electron beam, etc.) is projected to a printed 
circuit board 10 formed by laminating copper foil 2 on the front and rear 
surfaces of a glass epoxy substrate 3 in such a manner as to focus near the 
surface of the printed circuit board 10 to bore the hole. The processed hole 
is filled with the single packing material 4 (epoxy resin, polyimide resin, etc.) 
and the energy beam 1 is again projected to this filled hole part to bore the 
straight hole having no ruggedness in the inside wall of the hole. The throwing 
power of a plating is improved and the reliability as the circuit board is im- 
proved if the hole part is plated in a later stage. 




(54) METHOD FOR MONITORING FOCUS POSITION OF LASER BEAM 
MACHINE 

(11) 2-255290 (A) (43) 16.10.1990 (19) JP 

(21) Appl. No. 64-76683 (22) 30.3.1989 

(71) KAWASAKI STEEL CORP (72) YASUO KOBAYASHI(2) 
(51) Int. CI 5 . B23K26 04 



PURPOSE: To quantitatively detect the deviation in the laser light focal position 
generated during processing by continuously measuring the temp, distribution 
on a plane mirror disposed to the optical axis of the laser light without contact 
during the processing. 

CONSTITUTION: The laser light generated from a laser oscillator is condensed 
to a work by the plane mirror 5 and a condenser mirror 2 to process the work. 
The temp, distribution of the plane mirror 5 is detected continuously without 
contact by an IR camera 6 during this processing and is recorded as an image 
pattern by an image processor 7 which quantitatively determines the rate of 
the deviation of the focal position of the laser light by the difference from 
a reference value. The optical axis position is checked without interrupting 
the operation in such a manner, by which the working rate and processing 
accuracy of the device are improved. 




laser light, b: f^< 



(54) DEVICE FOR OBSERVING POSITION TO BE IRRADIATED WITH LASER 
LIGHT 

(11) 2-255291 (A) (43) 16.10.1990 (19) JP 

(21) Appl. No. 64-73922 (22) 28.3.1989 
(71) TOSHIBA CORP (72) AKIRA MORIKAW A 
(51) [nt. CI 5 . B23K26/04 

PURPOSE: To easily observe the position to be irradiated with laser light without 
exchanging a correction lens for visible light for observation by providing a 
housing part for members for observing the position to be irradiated with the 
laser light vertically movably in the laser light transmission path between a 
laser light total reflecting mirror and a condenser lens. 

CONSTITUTION: The laser light 2 is sent through the transmission part to the 
total reflecting mirror 3 and the condenser lens 4 and is projected from a nozzle 
23 to a work 5a to process the work. The housing part 6 for a television camera 
13, a change-over mirror 8 and the correction lens 14 is mounted between the 
total reflecting mirror 3 and the condenser lens 4 by freely vertically expandable 
and contractable transmission pipes 24A, 24B and the visible light 10 from 
a light source 9 is projected to the work 5a via a semi-permeable mirror ll t 
the correction lens 14 and the change-over mirror 8. The position to be irradiat- 
ed with laser light is then observed. The housing part 6 is properly driven 
in a vertical direction by a pulse motor 22 to position the housing part 6 to 
attain the specified image formation position without changing the lens 14 
when the focal distance of the lens 4 varies in this constitution. 





7; support, 7a: sliding table. 21. ball screw 
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